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In the anion of the title hydrated salt, C 2 H 10 N 2 2+ ÁC 21 H 13 N 3 O 8 S
2À
Á2H 2 O, the planes of the phenyl rings and the benzene ring of the 5-nitro-2-oxidobenzenesulfonate group are inclined to one another by 44.42 (11), 56.87 (11) and 77.70 (12) . In the crystal, the anions are linked to the cations and the water molecules by N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds, forming a threedimensional network. Furthermore, there are face-to-face -stacking interactions between the centroids of one phenyl ring and the benzene ring of the 5-nitro-2-oxidobenzenesulfonate group [centroid-centroid distance = 3.8382 (13) Å and slippage = 1.841 Å ]. A Hirshfeld surface analysis was conducted to verify the contributions of the different intermolecular interactions.
Chemical context
Arylhydrazones of -diketones (AHBD) and their complexes have attracted much attention due to their synthetic potential for organic and inorganic chemistries and diverse useful properties (Gurbanov et al., 2017a,b; Jlassi et al., 2014 Jlassi et al., , 2018 Ma et al., 2017a,b; Mahmudov & Pombeiro, 2016; Mahmudov et al., 2014 Mahmudov et al., , 2017a . Usually, AHBDs have strong intramolecular resonance-assisted hydrogen bonding (RAHB), which has a more profound effect on their reactivity (Mahmudov et al., 2016) than regular hydrogen bonding and other types of noncovalent interactions (Ledenyova et al., 2018; Mahmoudi et al., 2016 Mahmoudi et al., , 2018 Nasirova et al., 2017; Politzer et al., 2017; Scheiner, 2013; Shixaliyev et al., 2018; Vandyshev et al., 2017) .
Herein we found the strong RAHB and intermolecular charge-assisted hydrogen bonding that was expected in the ISSN 2056-9890 In the crystal structure of the title compound, the anions are linked to the cations and two water molecules by N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds, forming a three-dimensional network (Table 1 and Fig. 2) . Furthermore, there are face-toface -stacking interactions between the centroids of one phenyl ring (atoms C1-C6, Cg1) and the benzene ring of the 5-nitro-2-oxidobenzenesulfonate group (Cg2) [Cg1Á Á ÁCg2 a = 3.8382 (13) Å and slippage = 1.841 Å ; symmetry code: (a) x + 1, Ày + 3 2 , z + 1 2 ]. The Hirshfeld surface mapped over d norm (McKinnon et al., 2004; Spackman & Jayatilaka, 2009) for the title compound is depicted in Fig. 3 The molecular structure of the title compound. Displacement ellipsoids are drawn at the 30% probability level. H atoms are shown as spheres of arbitrary radius.
Figure 2
A view along the a axis of the packing and hydrogen bonding of the title compound.
Figure 3
The Hirshfeld surface of the title compound mapped with d norm .
Table 1
Hydrogen-bond geometry (Å ,  ) . 
the blue areas indicate long contacts and the white areas indicate contacts with distances equal to the sum of the van der Waals radii. The highlighted red area shows the O-HÁ Á ÁO hydrogen bonding, which is responsible for connecting anions and cations to each other.
The overall two-dimensional fingerprint plot for the title compound and those delineated into OÁ Á ÁH/HÁ Á ÁO, HÁ Á ÁH, CÁ Á ÁH/HÁ Á ÁC, CÁ Á ÁC and CÁ Á ÁO/OÁ Á ÁC contacts are illustrated in Fig. 4 View of the three-dimensional Hirshfeld surface of the title complex plotted over shape index.
Hirshfeld surfaces are listed in Table 2 . The large number of OÁ Á ÁH/HÁ Á ÁO, HÁ Á ÁH, CÁ Á ÁH/HÁ Á ÁC, CÁ Á ÁC and CÁ Á ÁO/OÁ Á ÁC interactions suggest that van der Waals interactions and hydrogen bonding play the greatest roles in the crystal packing (Hathwar et al., 2015) . A view of the Hirshfeld surface of the title complex plotted over the shape index is given in Fig. 5 .
Synthesis and crystallization
and its characterization by elemental analysis, 1 H/ 13 C NMR and IR was reported in Kuznik et al. (2011) . 469 mg (1 mmol) of H 3 L was dissolved in 30 ml of methanol and 0.06 ml (1 mmol) of ethylenediamine was added, with stirring for 5 min at room temperature (rt). The reaction mixture was then kept in air at rt for slow evaporation. After ca 2-3 d, orange crystals of the title compound were formed (yield 84%, based on H 3 L). The final product was soluble in acetone, dimethyl sulfoxide (DMSO), ethanol and dimethylformamide (DMF), and insoluble in non-polar solvents. Elemental analysis for C 23 
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 3 . All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with O-H = 0.85 Å , N-H = 0.90 Å and C-H = 0.93-0.97 Å , and U iso (H) = 1.5U eq (O) and 1.2U eq (C,N). (Farrugia, 2012) ; software used to prepare material for publication: PLATON (Spek, 2009 ). 
Ethane

Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Symmetry codes: (i) x+1, −y+3/2, z−1/2; (ii) x+1, y, z; (iii) −x+1, −y+2, −z+1; (iv) x, −y+3/2, z−1/2; (v) −x+2, −y+2, −z+1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
